Using CHIP (Chinese Household Income Project Survey) data and the sample selection bias corrected wage function model, this paper estimated changes in wage structure in China by ownership types (SOEs, COEs, FEs, and PEs) in 1995 and 2007. The major conclusions are as follows. First, effects of education on wage levels in SOEs and FEs become greater, while education effects decrease in SOEs and PEs under economic transition periods; firm-specific human capital becomes more important in the wage determination mechanism along with market-oriented reforms in SOEs, PEs, and FEs; age effect decreases in SOEs and COEs, but it becomes greater in PEs and FEs. Second, there exist wage structure differences between sectors by wage distributions. For example, in 2007, in SOEs, education return rates are higher for the low-wage and middle-wage groups, and the effect is the highest at the 40th percentile. However in COEs and FEs, education return rates are higher for the high-wage groups, and the effect is the highest at the 70th percentile in COEs and at the 70th percentile in FEs. Tenure effects are greater in the middle-wage groups (40th-80th) in SOEs, COEs, and FEs, and age effects are greater in the low-wage groups (5th-30th) in SOEs, FEs, and PEs.
Introduction
The wage determination mechanism is relation to the wage level and labor income distribution in GDP, so it is an important issue for government and firms. Although neoclassical economic theory emphasizes that wages in perfectly competitive markets are decided by labor demand and supply and by the principles of utility maximization for individuals and profit maximization for firms, otherwise according to internal labor market theory in institutional economics, wage decisions are also related to firms' internal practices (e.g., payment and employment systems in firms) (Piore, 1970) 1 . In this study, an empirical study is conducted to reveal the changes of wage determinants mechanism through an investigation on the changes of wage structures
In this study, using two waves (1995 and 2007) of Chinese Household Income Project Survey data (CHIPs) in urban China, two questions are investigated. They are: (1) Are there wage structure differences among SOEs, COEs, FEs, and PEs? (2) Are there wage structures different by wage distributions? Using two period survey data, changes in wage structure can be estimated among sectors.
The paper is structured as follows: part 2 introduces the framework of the empirical analysis, including models and datasets; part 3 presents estimation results; and part 4 gives summary of conclusions.
Methodology Models
To measure wage structure differentials, first, wage functions based on variable means are utilized. Heckman (1979) and Maddala (1983) pointed out that Ordainary Least Squares (OLS) model lefts a sample selection bias problem, so the selectivity-bias corrected wage function model is used to address it. Because there exist many kinds of sector selections (e.g., the choices from the employment status of PGs, SOEs, COEs, PEs, and FEs), Maddla's model based on a multinomial logit model analysis is utilized in this study. Maddala's model is expressed as equations (1)-(3).
In equations (1)-(3), i denotes workers; s is an index indicating the sector (SOEs, COEs, PEs, FEs, and others); and lnW indicates the dependent variable (as a logarithm of the wage rate). X are factors affecting wages and β are the estimated coefficients of X. Further, α is a constant and μ is the error term.
Equation (2) expresses the wage function estimated by OLS model. Equation (2) expresses the probability of the one work in the sector which he (she) entries to.
2 The choice of sector s is expressed as I * = s employment and the choice of the other sector employment is expressed as I * = 0. Z indicates the factors affected the entry possibility to each sector. Z composes an identification variable (resembling an instrument variable: IV). The married dummy is used as an identification variable in this paper. 3 Using the estimated results of the distribution function and the density function of the sector selection probability, correct items （
are calculated. The selectivity-bias corrected wage functions expressed by equation (3) can be estimated using correct items.
2 Although this paper focuses on wage structures between sectors, it believes that sample selection bias also appears in the worker's choice of workers and non-workers. Therefore, the unemployed is sampled in employment status choice functions, so multi-probabilities are used when imputed wages are calculated. 3 The reasons of the married status variable are used as identification variables in this paper as the following. According to statistical discrimination theory, in the private sector, if employers consider the average work willingness of single women higher than that of married women, it is thought that the possibility for the married women to be employed is lower than single women. Because gender equality in employment was promoted in the SOEs during the planned economy period, it can be thought that the influence of marriage status on employment in SOEs is smaller.
To reveal the wage structures by wage distributions, quantile regression models (Koenker & Bassett, 1978) derived from the wage distribution are utilized. These models are expressed as equations (4), θ is an index indicating the wage percentile: ; (2) COEs; (3) PEs; (4) FEs; (5) others. The logarithm of the wage rate is the dependent variable. Monthly and annual wages include base salary, bonuses, and allowance; financial assets and public transfer payments are excluded. Monthly working hours are calculated using daily working hours and monthly working days. Wage rate is calculated based on total wage and working hours.
Independent variable settings are as follows. In wage functions, ownership dummy variables are divided into five categories: SOEs, COEs, PEs, FEs, and others. According to neoclassical economic theory, human capital is indexes related with labor productivity (Becker, 1964; Mincer, 1974) 5 . As indexes of human capital, schooling years, tenure years, age, an occupational dummy (blue-collar worker job dummy), and an industry dummy (manufacturing industry dummy) are used in the study. It is believed that the effect of work experience (tenure) on wages includes an age effect and the firm-specific human capital effect (Ono, 1989; Ma, 2007; 2009) . These two effects are considered in the analysis. Estimated age effect here shows the effect of seniority wage system performed by firms. It is thought along with the marketization economic transition progress, the effects of schooling years ("general human capital") and tenure years ("firm special human capital") should become greater, otherwise the age effects ( results from the seniority wage system) should become smaller.
4 Because based on the Questionnaire items on ownerships in CHIP 1995, the government organizations and SOEs have not been distinguished, the samples compose of the government organizations, units related to government organizations (Shiye danwei) and SOEs are utilized as SOEs group. The wage structures of the government organizations group, units related to government organizations and SOEs group are estimated based on CHIP 2007. Because the results did not change greatly, so the sub-sample bias based on the definition of SOEs can be neglected. 5 Based on the human capital theory (Becker, 196; Mincer, 1974) , the human capitals are divided into two types, they are-general human capital which can be utilized among all of firms, and firm special human capital which only can be utilized in special firm (e.g., the firm which the one is working for) and it is lost if he turns over.
Employment status is divided into regular employees (long-term employment), non-regular employees (workers employed under a contact lasting less than one year and non-contract workers). Dummy variables for male, Han race are used as individual attributes, the married are used as an identification variable in sector selection functions. In addition, it is likely that labor market situations, such as labor supply and demand, and the labor policy implementation, such as the compliance of the Minimum Wage Policy are different among provinces (Li & Ma, 2015; Ye, Li, & Luo, 2011) . Six province dummies (Jiangsu, Anhui, Henan, Hubei, Guangdong, and Sichuan) are used to control for these regional disparity.
Analysis objects are limited to employees aged from 16 to 59 and the self-employed and family workers are excluded. Sample sizes are 5,891 for CHIP ( 
Econometric Analysis Results

What Determinant the Entry to Public and Private Sectors?
The estimated results of possibility functions for the ownership types are reported in influencing the probability to entry to SOEs until recent period. The probabilities to entry to SOEs and FEs are higher for the group with the high education levels than for the group with the low education levels. Thus, the proportions of low-education workers or low-skill worker are higher in COEs and PEs, and the differentials of distributions of labor empowerment should affect the wage differentials between sectors, as it is proofed by some previous empirical studies in Zhang and Xue (2008) ; Ye, Li, and Luo (2011); Demurger, Li, and Yang (2012); and Zhang (2012); Ma (2015) . Second, compared with 30-39 aged group, the probabilities of entry to each sector are lower in the groups aged 40 and over, both in 1995 and 2007. In each sector, the probability to become a worker is the highest for 30-39 aged group.
Otherwise, although there do not exist statistical differences between youth group (16-19 aged group, 20-29 aged group) and 30-39 aged group in each sector in 1995, compared with 30-39 aged group, the probability of entry to SOEs, COEs, PEs, and FEs are all lower in 2007. The reasons for it can be considered as the follows. First, it is a result of the increase of college and university attendance rates. The government enforces the expansion of colleges and universities from the 1990s. As a result, the possibility to become a worker became lower along with more youth entry to college or university. Second, the problem that high education labors are over supplied is existing from the 1990s results from the expansion of colleges and universities attendance rates, youth unemployment is becoming a severe problem now. For example, the employment rate of college and university is just 50%-70% in China recently.
Third, coefficients of male dummy are statistically significant in the all sectors, both in 1995 and 2007. It shows that holding the other factors (such as human capitals) constant, compared with male, the female labor participations are lower relatively under economic transition period. It can be explained by two reasons. The one is similar with that in the developed countries-the female labor participations decrease along with the household income rise, which means the wife in rich household is more likely to become a homeworker and exit from the labor market voluntarily. The other one is pointed out by distinguished unemployment hypothesis and discrimination hypothesis-there exist gender discriminations in employment and wage, as a result, the possibility to entry to labor market is lower for female group.
Fourth, in 1995, the married positively affect the possibility to entry to SOEs and COEs, while they are statistically insignificant in PEs and FEs. Otherwise, in 2007, the positive effects of the married exist in all the sectors.
Fifth, there are regional disparities of possibility to entry to sectors, and these disparities changed from 1995 to 2007. Province ( Second, coefficients of tenure in SOEs rose from 0.009 in 1995 to 0.017 in 2007. In PEs and FEs, coefficients of tenure were statistically insignificant in 1995, but they became statistically significant in 2007. In COEs, coefficients of tenure were statistically insignificant either in 1995 or 2007. Overall, firm-specific human capital became more important in the wage determination mechanism along with market-oriented reforms.
Third, in 1995, coefficients of age are statistically significant in SOEs and COEs, but in 2007, age showed no significant effect on wages in these two sectors. Otherwise, in 1995 coefficients of age were statistically insignificant in PEs and FEs, but in 2007, age showed significant effect on wages in these two sectors.
Wage reforms in SOEs enforced by Chinese government might explain these results, for example, the seniority wage system was reformed after the 1980s and the previously described performance payment systems were established in SOEs (Ma, 2006) . Therefore, age became less of a factor in SOEs wages, while human capital (education and tenure) were rewarded more in 2007. Otherwise, seniority wage system maybe has a spillover effect to affect the wage determinants systems in the private sectors (e.g., PEs and FEs). As a result, the wage structures show a convergence tendency among these public and private sectors.
Fourth, the occupation wage differentials are significant in SOEs, but they are not severe in PEs and FEs. First, from 1995 to 2007, education return rates increased in SOE across the entire percentiles, while for COEs and FEs, education return rates decreased in the whole percentiles.
In addition, education return rates are different by the wage distributions. For example, in 2007, in SOEs, education return rates are higher for low-wage and middle-wage groups, and the effect is the highest at the 40th percentile.
These results indicate that market mechanisms attained greater influence on wages among low-wage and middle-wage groups along with the progress of economy reforms. Otherwise, in COEs and FEs, education return rates are higher for high-wage groups, and the effect is the highest at the 70th percentile in COEs and the 70th percentile in FEs.
Second, compared with 1995, coefficients of tenure decreased across the entire wage distribution in SOEs. In COEs, coefficients of tenure decreased at 6th-50th and increased at 60th-90th percentiles. In FEs, coefficients of tenure decreased at 6th-20th and increased at 30th-90th percentiles.
In addition, effects of tenure are different by wage distributions. For example, in 2007, coefficients of tenure are higher in middle-wage groups (40th-80th) in SOEs, COEs, and FEs. Firm-specific human capital became more important on wage determinants for middle-wage groups along with the economic transition.
Third, in middle-wage and high-wage groups, the influence of age on wage declined from 1995 to 2007 in SOEs, COEs, and FEs. In low-wage groups, age effects decreased in SOEs and COEs, while age effects rose in low-wage group (at 5th-20th wage percentiles) of FEs. Reform of China's seniority wage system had a greater relative effect across the entire wage distribution in SOEs, and the wage system reform showed some spillover effects to influence the wage distributions in the private sectors (COEs, FEs, and PEs). (1) male, race, the married, occupation, industry, and province are estimated, but these have not been shown in Figure 2 ; (2) Because the samples of PEs are so scarely, the analysis has not been taken for PEs in 1995. 
Conclusions
Under economic transition, China is experiencing major changes in wage policies and wage systems. This paper has empirically assessed how China's wage policy reforms affected wage determination mechanisms by ownership types (SOEs, COEs, FEs, and PEs). Using the CHIP data and the sample selection bias corrected wage function model, this paper estimated changes in wage structure in 1995 and 2007. The major conclusions are as follows.
First, effects of education on wage levels in SOEs and FEs became greater, while education effects decreased in SOEs and PEs under economic transition periods; firm-specific human capital (tenures as index) became more important in the wage determination mechanism along with market-oriented reforms in SOEs, PEs, and FEs; age effect decreased in SOEs and COEs, but it became greater in PEs and FEs.
Second, there exist wage structure differences between sectors by wage distributions. For example, in 2007, in SOEs, education return rates are higher for low-wage and middle-wage groups, and the effect is the highest at the 40th percentile. While in COEs and FEs, education return rates are higher for high-wage groups, and the effect is the highest at the 70th percentile in COEs and at the 70th percentile in FEs. Tenure effects are greater in middle-wage groups (40th-80th) in SOEs, COEs, and FEs, and age effects are greater in low-wage groups (5th-30th) in SOEs, FEs, and PEs.
Finally, some research limitations should be pointed out. Although using the employee information from CHIP (1995 and 2007) , the wage structures are estimated by ownership types. It is thought that other labor demand factors, such as firm productivity, firm HRM (human resource management) systems, and unobservable variables of firms and individuals, should affect individual wage levels. Using employer-employee matched data and panel data to estimate wage structure are the future research issues. In addition, how do the changes of wage structures affect wage differentials between sectors? It is valuable to take another analysis to answer the questions. All of these research issues will be in the future.
